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Optical Fibers and Communication Optical
Cables

Overview
Modern fiber-optic communication systems generally include optical transmitters that
convert electrical signals into optical signals, optical fiber cables to carry the signal,
optical amplifiers, and optical receivers to convert the signal back into an electrical
signal. The information transmitted is typically digital information generated by
computers or telephone systems.

Key Takeaways
Optical fibers are made into communication cables by drawing ultra-pure glass
preforms into thin fibers, coating them for protection, and bundling them with
additional layers to form durable, high-speed data transmission cables.Step 1:
Preparing the Raw Material

The process begins with silica (silicon dioxide), chosen for its high purity and
excellent light transmission properties. The silica is refined and formed into a
preform, a cylindrical glass rod that is essentially a larger version of the final fiber.
This preform is created by depositing ultra-pure silica particles inside a hollow tube or
onto a solid rod using chemical vapor deposition methods, where silicon-based gases
are burned to form pure glass particles that fuse together .

Step 2: Drawing the Fiber
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The preform is placed in a tall vertical furnace and heated to around 2,000°C,
softening the glass. A thin strand of glass is then drawn from the molten end, forming
a fiber only a few microns thick. The fiber diameter, typically 125 microns, is
continuously monitored using lasers and micrometers to ensure uniformity . This step
transforms the rigid preform into a flexible, hair-thin optical fiber capable of
transmitting light over long distances.

Step 3: Coating and Cladding

Once drawn, the fiber is immediately coated with a protective polymer layer to
prevent physical damage and reduce signal loss. The fiber also has a cladding layer
with a slightly lower refractive index than the core, which confines light within the
core through total internal reflection, enabling efficient signal propagation .

Step 4: Bundling and Cable Assembly

Individual fibers are then bundled together to form multi-fiber cables. These bundles
are surrounded by additional strength members, protective jackets, and sometimes
water-blocking materials to enhance durability and environmental resistance. For
long-distance or submarine cables, multiple fibers may be included in a single cable
to allow simultaneous transmission of large amounts of data .

Step 5: Testing and Quality Control

Throughout the manufacturing process, fibers and cables undergo rigorous testing for
diameter consistency, optical attenuation, tensile strength, and flexibility. This
ensures that the final optical cable can reliably transmit high-speed data over long
distances with minimal loss .

Summary

In essence, communication optical cables are produced by transforming ultra-pure
silica into thin fibers, protecting them with coatings, and assembling them into robust
cables. This process allows optical fibers to carry vast amounts of information at the
speed of light, forming the backbone of modern telecommunications networks .
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Modern fiber-optic communication systems generally include optical transmitters that
convert electrical signals into optical signals, optical fiber cables to carry the signal,
optical amplifiers, and optical receivers to convert the signal back into an electrical
signal. The information transmitted is typically digital information generated by
computers or telephone systems.
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